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Pares de Transformadas de Laplace 

 f(t) F(s) 

1 Impulso Unitário   (t) 1 

2 Degrau Unitário    1(t) 
s

1
 

3 Rampa Unitária    t 
2s

1
 

4 )1,2,3,(n
!1)(n

t 1n






 ns

1
 

5 )1,2,3,(nt n   1ns

n!


 

6 tae  
as

1


 

7 
taet   2a)(s

1


 

8 )1,2,3,(net
!1)-(n

1 ta1n   
na)(s

1


 

9 )1,2,3,(net tan   1na)(s

n!


 

10 )e(1
a

1 ta  
a)(ss

1


 

11 )ee(
ab

1 tbta  


 
b)(sa)(s

1


 

12 )eaeb(
ab

1 tatb  


 
b)(sa)(s

s


 

13 










  )eaeb(

ba

1
1

ab

1 tbta  
b)(sa)(ss

1


 

14 )etae1(
a

1 tata

2

   
2a)(ss

1


 

15 )e1ta(
a

1 ta

2

  
a)(ss

1

2 
 

16 







 










ta
e

a

2
t

a

2
t

2a

1
 22 a)(ss

1


 

17 
taet)a1(   

2a)(s

s


 

18 ]teb)a-(abeb[
a

1 tata

2

   2a)s(s

bs
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19 

c)c)(b(a

e

b)b)(a(c

e

a)a)(c(b

e tctbta










 c)b)(sa)(s(s 

1
 

20 
c)c)(b(a

ec)-(d

b)b)(a(c

eb)-(d

a)a)(c(b

ea)-(d tctbta











 
c)b)(sa)(s(s

ds




 

21 sen  t 22 ωs

ω


 

22 cos  t 
22 ωs

s


 

23 tωsene ta  
22 ωa)(s

ω


 

24 tωcose ta  22 ωa)(s

as




 

25 
ω √a2+ω2 sen (ωt+φ) 

 = tag 
-1

( /a) 22

2

ωs

a)(sω





 

26 

ω

a2+ω2
e-at +

1

√a2+ω2
 sen (ωt - φ) 

 = tag 
-1

( /a) 
)ωa)(s(s

ω

22   

27 

1

ω
√(z - a)2+ω2 e-at sen (ωt + φ) 

 = tag 
-1

[ /(z-a)] 

s+z

(s+a)2+ω2
 

28 
tζ1ωsene

ζ1

ω 2
n

tζω

2

n n 




 ,        < 1 

2
nn

2

2
n

ωsζω2s

ω


 

29 

1 <   ;  ζcos
ζ

ζ1
tagβ

βtζ1ωsene

ζ1

1

1
2

1

2
n

tζω

2

n
























 2
nn

2 ωsζω2s

s


 

30 

1  ;  ζcos
ζ

ζ1
tagβ

βtζ1ωsene

ζ1

1
1

1
2

1

2
n

tζω

2

n


























 )2
nn

2

2
n

ωsζω2(ss

ω


 

31 

t −
2

𝜔𝑛
 +

1

𝜔𝑛√1 −  2
 e-𝜔𝑛t sen (𝜔𝑛√1 −  2 t + φ) 

 = cos 
-1

(2 
2
 - 1)   ;    < 1 

)ωsζω2(ss

ω

2
nn

22

2
n
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32 

 

a-

ω
tagφ

φtωsene
ωaω

1

ωa

1

1

ta

2222











  

]ωa)s[(s

1
22 

 

33 

 

a-

ω
tag

a-z

ω
tagφ

φtωsene
ωa

ωa)-(z

ω

1

ωa

z

11

ta

1/2

22

22

22



























  
]ωa)s[(s

zs

22 


 

34 tωcos1  
)ωs(s

ω

22

2


 

35 tωsentω   

)ωs(s

ω

222

3


 

36 tωcostωtωsen   
222

3

)ωs(

2ω


 

37 ωtsent
2ω

1
 

222 )ωs(

s


 

38 ωtcost  
222

22

)ωs(

ωs




 

39 )ω(ωt)ωcostω(cos
ωω

1 2
2

2
1212

1
2
2




 
)ωs()ωs(

s

2
2

22
1

2 
 

40 ωt)cosωtωt(sen
2ω

1
  

222

2

)ωs(

s


 

 

 

Convolução no tempo      Multiplicação Complexa: 

 (t)f(t)fLd)(f)(tfLd)(tf)(fL(s)F.(s)F 212

t

0 12

t

0 121 





 





    

com   f1(t) = f2(t) = 0  para  t < 0 

 

Teorema do Valor Inicial:   F(s)slimf(t)lim)f(0 s0t 
   

 

Teorema do Valor Final:   F(s)slimf(t)lim)f( st 0   
 

Obs.: Só se aplica (sse) f(t)limt   existe (todos os polos no SPE, exceto na origem) 

 

Teorema de Euler:   θsenjθcose jθ 
 

Obs.: t)ωsenjtω(coseeeee tσtωjtσ)tωjtσ(ts  
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Propriedades das Transformadas de Laplace 

1 F(s)Af(t)][AL   

2 (s)F(s)F](t)f(t)f[L 2121   

3 )f(0F(s)s
dt

f(t)d
L 








  

4 )(0f)f(0sF(s)s
dt

f(t)d
L 2

2

2








 

  

5 

1k

1-k1)(k

1)(kn

1k

k-nn

n

n

dt

f(t)d
(t)fonde

)(0fsF(s)s
dt

f(t)d
L





























 

6 

s

dt]f(t)[

s

F(s)
dt]f(t)[L 0t 




   

7 
s

dt]dtf(t)[

s

dt]f(t)[

s

F(s)
dt]dtf(t)[L 0t

2

0t

2





   

8 



  

0t

k
n

1k
1knn

n ](dt)f(t)[
s

1

s

F(s)
](dt)f(t)[L   

9 
s

F(s)
dt]f(t)[L

t

0
  

10 existedtf(t)seF(s)limdtf(t)
00s0 





  

11 a)F(sf(t)][eL -at   

12 0αF(s)e]α)1(tα)f(t[L s-α   

13 
ds

dF(s)
f(t)][tL   

14 
2

2
2

ds

F(s)d
f(t)][tL   

15 1,2,3,n
ds

F(s)d
1)(f(t)][tL

n

n
nn   

16 











s
dsF(s)f(t)

t

1
L  

17 F(as)a
a

t
fL 
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Expansão em Frações Parciais 

 

1º) Polos reais e distintos 
 

)p(s...)p(s)p(s

)z(s...)z(s)z(sK

A(s)

B(s)
F(s)

n21

m21




   (m   n) 

 

n

n

2

2

1

1

ps

a
...

ps

a

ps

a
F(s)








  

 

kps

kk
A(s)

B(s)
)p(sa











   Resíduo do polo kps   

 

Exemplo: 
1s

a

2s

a

1)(s2)(s

1,9s
F(s) 21










  

 

0,1
12

1,92

1s

1,9s
a

2s
1 













  

0,9
21

1,91

2s

1,9s
a

1s
2 













 

 

1s

0,9

2s

0,1
F(s)





   L-1   tt2 e0,9e0,1f(t)F(s)    

 

2º) Polos reais e múltiplos: 
 

k

r

1r
k

2

r
k

1

r
k

ps

a

)p(s

a

)p(s

a

)p(s

B(s)
F(s)














  

 

 
kps

r
k1 F(s))p(sa


  

 
kps

r
k2 F(s))p(s

ds

d
a


  

: 

: 

 
kps

r
k1r

1r

r F(s))p(s
ds

d

1)!(r

1
a








  

 

Exemplo: 
1s

a

1)(s

a

1)(s

32s
F(s) 2

2

1

2 








  

13232sa
1s1 


 

23)(2s
ds

d
a2     ou  















1a3aa

2a

asaa32s

121

2

221

 

1s

2

1)(s

1
F(s)

2 



   t)(2ee2etf(t) ttt  

 
L-1

 

 
 

j Plano s 

-2             -1    
 
-1,9 
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3º) Raízes Complexas 
 

jωσs

a

jωσs

a

)jωσ(s)jσ(s

B(s)
F(s) 21








  

 

Exemplo:  
j2)1(s

a

j2)1(s

a

52ss

2
F(s) 21

2 






  

 

2
1

j21s

1 j
j4

2

j21j21

2

j2)1(s

2
a 









 

 











 12
1

j21s
2 aj

j4

2

j21j21

2

j2)1(s

2
a      conjugado de a1 

 

j21s

j

j21s

j
F(s) 2

1
2

1





   

 

tj2)1(tj2)1( e
2

1
je

2

1
jf(t)    

 

j

j
x)e(ee

2

1
jee

2

1
jee

2

1
jf(t) j2tj2ttj2ttj2tt  

 

 

t2sene
2j

ee
ef(t) t

j2tj2t
t 


 













 
  

 

 

Obs.: s
2
 + 2s + 5 = (s + 1 + j2) ( s+ 1  j2) = (s + 1)

2
 + 2

2
 

 

2

ee
θcos

jθjθ 
    

2j

ee
θsen

jθjθ 
  

 

L-1
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Transformações de Diagramas de Blocos 
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